WHEN erythrocytes are suspended in a hypotonic medium containing solutes which do not penetrate the cell membrane, the cells swell by imbibing.water until the osmotic equilibrium on the two sides of the cell membrane is re-established. The determination of the degree of cell swelling may be calculated from the known laws of physical chemistry, and it may also be determined experimentally. If Theoretically, the degree of cell swelling may be calculated from the equation (Ponder, 1948) :? V = W (p?'^) + 1 \pT+if when the volume of the medium surrounding the cells is limited. In this equation, the initial volume of the cell is taken as unity ; V is the relative volume of the cell at equilibrium ; W is the fraction of water in the cell, commonly taken as 0*70 ; T is the tonicity of the medium, i.e. the ratio of the osmotic pressure of the diluted extracellular fluid to the osmotic pressure of plasma ; and p is the ratio of the initial volume of the extracellular medium to the initial volume of the cell water.
The equation is mathematically correct and of the four unknown quantities, three may be determined by direct measurements.
Many attempts have been made to determine the relation between the degree of cell swelling and the extracellular tonicity, and these have been tabulated by Ponder (1948) . The observed degree of cell swelling seldom agrees with the calculated value and the discrepancy may be considerable.
Most observers report values markedly smaller than the theoretical, and in order to reconcile experiment with theory, a factor R has been introduced into the equation which now becomes V = R . W +1 \pT+iJ It will be noted that the factor R governs the degree of swelling of the cell?not the final equilibrium volume. If the erythrocyte obeys the laws of physical chemistry and behaves as a perfect osmometer, the value of R should be unity. Different observers have found values of R ranging from 0-5 to 1-o (Ponder, 1948) and if these values are accepted, the only conclusion which can be drawn is that the cell is not a perfect osmometer.
Certain doubts arise on this point. There would appear to be no obvious reason why the red cell does not behave as a perfect osmometer and the values of R recorded in the literature are rather unexpected.
The considerable variation in the observed values of R seem to be more than could legitimately be accounted for by differences of technique, and finally, the " constant " R has never been interpreted in any way other than as an expression of the extent of the deviation of the cell from its predicted behaviour.
Two previous publications have some bearing on this problem. They deal, not with the actual cell swelling, but with the end-point of osmotic swelling?haemolysis.
The degree of haemolysis in hypotonic sodium chloride solution depends on the temperature ; at constant concentration, the greater the temperature the less the degree of haemolysis, and vice versa. The van't Hoff-Mariotte equation (77. V = n . R . T) correlates osmotic pressure with temperature and it has been shown that when solutions of constant concentration are replaced by solutions of constant osmotic pressure, the degree of haemolysis is independent of the temperature within the range 4-36? C. (Hendry, 1949 The results obtained are shown in Table I . (Vazquez, Newerly, Yalow and Berson (1952) , Chaplin and Mollison (1952) The method was later used by Ponder and Saslow (1930) When the protein concentrations of the plasma and the plasmasaline supernatant have been determined, the percentage of cells in the whole blood (the " packed cell volume ") may be calculated on the assumption that no water moves across the cell membrane in the blood-saline system, i.e. that a solution containing 0-871 gm. sodium chloride per 100 c.c. is truly isoplethechontic with the plasma of that particular experiment. Knowing the percentage volume of the cells in the whole blood, the theoretical relative cell volume at equilibrium in the blood-water system may be calculated from the equation taking 0-70 as the value of W. Having determined the protein concentration in the supernatant fluid from the blood-water system, the volume of this supernatant may be calculated on the assumption that no protein moves across the cell membrane in this system. From this figure, the volume of the swollen cells, their relative volume, and finally R, may be calculated.
The results of six experiments using the blood from different normal subjects, are shown in Table III . 
Discussion
The results set out in Table II 
